
 
COPYRIGHT © 2006 

VIRGINIA 
DEPARTMENT 

OF 
FORENSIC SCIENCE 

 
 
 

UNCONTROLLED 
COPY 

TABLE OF CONTENTS  Page iv 

Amendment Designator:  Division of Forensic Science 

FIREARM/TOOLMARK PROCEDURES MANUAL Effective Date: 21-April-2003 
 

 
TABLE OF CONTENTS 

 
1 Physical Examination and Classification of Firearms 

 1.1 Introduction 
 1.2 Safety Considerations 

1.3 Preparation  
1.4 Instrumentation 
1.5 Minimum Analytical Standards and Controls 
1.6 Procedure or Analysis 

 
1.6.1 Safe Firearm Handling 
1.6.2 General, Visual, and Physical Examination 
1.6.3    Trace Material Examination 
1.6.4 Pre-Firing Safety Examination 
1.6.5 Trigger-Pull Examination – Standard Trigger Weights 
 
 1.6.5.1 Single-Action Trigger Pull 

1.6.5.2 Double-Action Trigger Pull 
1.6.5.3   Interpretation of Results 
1.6.5.4   Reporting Formats 

1.6.6 Barrel and Overall Length Measuring 

 1.6.6.1   Barrel Length 
 1.6.6.2 Overall Length 
 1.6.6.3    Interpretation of Results 
 1.6.6.4  Reporting Formats 
 
1.6.7 Test Firing    

 1.6.7.1 Safety Considerations 
 1.6.7.2 Water Recovery Tank 
 1.6.7.3   Bullet Trap Range 
 1.6.7.4 Remote Firing 
 1.6.7.5   Downloading Ammunition  

1-6.7.6 Primed Cartridge/Shotshell Procedure 
1.6.7.7 Disposition of Test Fires 
 

1.6.8 Rusty Firearm Examination  
1.6.9 Sound Suppressor Examination 
1.6.10 Malfunctioning Firearm Examination 
 
 1.6.10.1 Visual Condition of Firearm as Received  
 1.6.10.2 Visual Abnormalities 
 1.6.10.3 Action - External 
 1.6.10.4 Safeties 
 1.6.10.5 Action Check 

1.6.10.6 Test Fire Firearm  
1.6.10.7 Special Situational Tests 
1.6.10.8 Action – Internal 
 

1.6.11 Bore/Chamber Casting   
 



 
COPYRIGHT © 2006 

VIRGINIA 
DEPARTMENT 

OF 
FORENSIC SCIENCE 

 
 
 

UNCONTROLLED 
COPY 

TABLE OF CONTENTS  Page v 

Amendment Designator:  Division of Forensic Science 

FIREARM/TOOLMARK PROCEDURES MANUAL Effective Date: 21-April-2003 
 

 
 1.6.11.1 Interpretation of Results 

1.6.12 Drop-Test Procedures 

 1.6.12.1 Drop Test 
 1.6.12.2 Exposed Hammer Test 
 1.6.12.3 Jar-off Test 
 1.6.12.4 Rotation Test 

   1.6.12.5 Interpretation of Results 
 

1.6.13 Ejection Pattern Analysis  

 1.6.13.1 Standard Ejection Pattern Test 

   1.6.13.1.1 Reporting Formats 

  1.6.13.2 Non-Standard Ejection Pattern Test  

   1.6.13.2.1 Reporting Formats 

1.6.14 Ammunition Reference Library 

 1.7 Appropriate Appendices 
 1.8 References 
 
2 Physical Examination & Classification of Fired Bullet Evidence 

2.1 Introduction 
 2.2 Safety Considerations 
 2.3 Preparation 

2.4 Instrumentation 
2.5 Minimum Analytical Standards and Controls 
2.6 Procedure or Analysis 
 
 2.6.1 General, Visual, Physical and Trace Examinations 

2.6.2 Trace Material Examination 
 2.6.3 Caliber Determination 
 2.6.4 Methods of Measuring Land and Groove Widths 
 
  2.6.4.1  Air Gap Method 
  2.6.4.2    Stereo Microscope-Micrometer/Caliper Method 
  2.6.4.3  Stereo Microscope – Grid Method 
  2.6.4.4    Stereo Microscope – Ruler Method 
 
 2.6.5 FBI General Rifling Characteristics File (GRC) 

  2.6.6   Interpretation of Results 
 
 2.7 Appropriate Appendices 
 2.8 References 
 
3 Physical Examination & Classification of Fired Cartridge Cases 
 

3.1 Introduction 
 3.2 Safety Considerations 



 
COPYRIGHT © 2006 

VIRGINIA 
DEPARTMENT 

OF 
FORENSIC SCIENCE 

 
 
 

UNCONTROLLED 
COPY 

TABLE OF CONTENTS  Page vi 

Amendment Designator:  Division of Forensic Science 

FIREARM/TOOLMARK PROCEDURES MANUAL Effective Date: 21-April-2003 
 

 
 3.3 Preparation 

3.4 Instrumentation 
3.5 Minimum Analytical Standards and Controls 
3.6 Procedure or Analysis 
 
 3.6.1 General, Visual, Physical, and Trace Examinations 
 3.6.2    Trace Material Examination 
 3.6.3 Caliber Determination 
 3.6.4 Determination of Marks  

  3.6.5  Interpretation of Results 
 
 3.7 Appropriate Appendices 
 3.8 References 
 
4 Physical Examination & Classification of Fired Shotshell Evidence 

4.1 Introduction 
 4.2 Safety Considerations 
 4.3 Preparation 

4.4 Instrumentation 
4.5 Minimum Analytical Standards and Controls 
4.6 Procedure or Analysis 
 
 4.6.1 Shotshell Cases 
 
  4.6.1.1 General, Visual, Physical, and Trace Examinations 
  4.6.1.2   Trace Material Examination 
  4.6.1.3   Shotshell Case Gauge Determination 
  4.6.1.4   Determination of Marks 
  4.6.1.5   Interpretation of Results 
 
 4.6.2 Wads 
 

4.6.2.1  General, Visual, Physical, and Trace Examinations 
4.6.2.2   Trace Material Examination 

  4.6.2.3   Wad Gauge Determination 
  4.6.2.4   Determination of Marks 
  4.6.2.5   Interpretation of Results 
 
 4.6.3 Pellets 
 

4.6.3.1  General, Visual, Physical, and Trace Examinations 
4.6.3.2   Trace Material Examination 

  4.6.3.3   Comparison by Weight 
  4.6.3.4   Measuring Pellet Size  
  4.6.3.5   Interpretation of Results 
 

 4.7 Appropriate Appendices 
 4.8 References 
 
5 Microscopic Comparison  

5.1 Introduction 
 5.2 Safety Considerations 



 
COPYRIGHT © 2006 

VIRGINIA 
DEPARTMENT 

OF 
FORENSIC SCIENCE 

 
 
 

UNCONTROLLED 
COPY 

TABLE OF CONTENTS  Page vii 

Amendment Designator:  Division of Forensic Science 

FIREARM/TOOLMARK PROCEDURES MANUAL Effective Date: 21-April-2003 
 

 
 5.3 Preparation 

5.4 Instrumentation 
5.5 Minimum Analytical Standards and Controls 
5.6 Procedure or Analysis 
 
 5.6.1 Comparison Microscope Set-up Procedure 
 5.6.2   Analysis of Comparisons 
 
  5.6.2.1    With Firearm or Tool as Evidence   
  5.6.2.2 Without Firearm or Tool as Evidence 

 5.6.2.3    Identification Not Evident 
 

 5.6.3 Interpretation of Results 
 
  5.6.3.1    Identification 
  5.6.3.2 Inconclusive 
  5.6.3.3 Elimination 
  5.6.3.4    Unsuitable 

5.6.3.5    Documentation of Results 
 
 5.6.4 Verifications 
 5.6.5 Reporting Formats 
 
  5.6.5.1 Firearm Function and Trigger-Pull Examination 
  5.6.5.2 Disposition of Tests 

 5.6.5.3 Positive Identification of a Bullet to a Firearm  
  5.6.5.4   Elimination of a Bullet to a Firearm 

 5.6.5.5   Cannot Identify or Eliminate a Bullet to a Firearm 
5.6.5.6 Elimination of a Bullet to a Bullet 
5.6.5.7 Identification of a Bullet to a Bullet 

   5.6.5.8 Cannot Identify or Eliminate a Bullet to a Bullet 
5.5.5.9 Identification of Pellets 
5.6.5.10 Unsuitable for Identification with a Firearm 
5.6.5.11 List of Possible Firearms 
5.6.5.12 Identification of a Cartridge Case/Shotshell Case to a Firearm 
5.6.5.13 Elimination of a Cartridge Case/Shotshell Case to a Firearm 
5.6.5.14 Cannot Identify or Eliminate a Cartridge Case/Shotshell Case to a Firearm 
5.6.5.15 Identification of a Cartridge/Shotshell to a Firearm 
5.6.5.16 Cannot Identify or Eliminate a Cartridge/Shotshell to a Firearm 
5.6.5.17 Identification of a Cartridge Case/Shotshell Case to a Cartridge Case/Shotshell Case 
5.6.5.18 Elimination of a Cartridge Case/Shotshell Case to a Cartridge Case/Shotshell Case 
5.6.5.19 Cannot Identify or Eliminate a Cartridge Case/Shotshell Case to a Cartridge  
              Case/Shotshell Case 
5.6.5.20 Shortened Barrel Shotgun 
5.6.5.21 Identification of a Toolmark to a Tool                  
5.6.5.22 Elimination of a Toolmark to a Tool 
5.6.5.23 Cannot Identify or Eliminate Toolmark to a Tool 
5.6.5.24 Cannot Identify or Eliminate Toolmark to a Tool 
5.6.5.25 Identifying Class Characteristics of a Toolmark 

 
5.7 Appropriate Appendices 
5.8 References 
 
 



 
COPYRIGHT © 2006 

VIRGINIA 
DEPARTMENT 

OF 
FORENSIC SCIENCE 

 
 
 

UNCONTROLLED 
COPY 

TABLE OF CONTENTS  Page viii 

Amendment Designator:  Division of Forensic Science 

FIREARM/TOOLMARK PROCEDURES MANUAL Effective Date: 21-April-2003 
 

 
6 National Integrated Ballistic Information Network (NIBIN™) 

6.1 Introduction 
 6.2 Safety Considerations 
 6.3 Preparation 

6.4 Instrumentation 
6.5 Minimum Analytical Standards and Controls 
6.6 Procedure or Analysis 
 

6.6.1 NIBIN™ Procedure  
 6.6.2   Analysis of Evidence for NIBIN™ Entry  

6.6.3 Reporting Formats 
 

6.7 Appropriate Appendices 
6.8 References 
 

7      Range Determination 

7.1 Introduction 
 7.2 Safety Considerations 
 7.3 Preparation 
   
  7.3.1 Sodium Rhodizonate Solution 
  7.3.2 Hydrochloric Acid Solution 
  7.3.3 Buffer Solution 
  7.3.4 Acetic Acid Solution 
  7.3.5 Dithiooxamide (DTO) Solution 
  7.3.6 Ammonium Solution 
  7.3.7 Sensitized Blank for Griess Test 
  7.3.8 Nitrite Test Strips or Cotton Swabs 
 

7.4 Instrumentation 
7.5 Minimum Analytical Standards and Controls 
  
 7.5.1 Positive Control (Modified Griess – DAT and RAT) 
 7.5.2  Negative Control (Modified Griess – DAT and RAT) 
 7.5.3 Positive Control (DTO) 
 7.5.4 Alternative Positive Control (DTO) 
 7.5.5 Negative Control (DTO) 
 7.5.6 Positive Control (Sodium Rhodizonate Test) 
 7.5.7 Alternative Positive Control (Sodium Rhodizonate Test) 
 7.5.8      Negative Control (Sodium Rhodizonate Test)  

 
7.6 Procedure or Analysis 
 

    7.6.1 Visual & Microscopic Examination  

   7.6.1.1 Interpretation of Results – Visual and Microscopic Examination 

7.6.2 Modified Griess – Direct Application Technique (DAT) 

 7.6.2.1 Interpretation of Results – Modified Griess (DAT) 
 
7.6.3      Modified Griess – Reversed Application Technique (RAT) 



 
COPYRIGHT © 2006 

VIRGINIA 
DEPARTMENT 

OF 
FORENSIC SCIENCE 

 
 
 

UNCONTROLLED 
COPY 

TABLE OF CONTENTS  Page ix 

Amendment Designator:  Division of Forensic Science 

FIREARM/TOOLMARK PROCEDURES MANUAL Effective Date: 21-April-2003 
 

 
 7.6.3.1 Interpretation of Results – Reverse Modified Griess (RAT) 

7.6.4 Dithiooxamide Test (DTO) 

 7.6.4.1 Interpretation of Results – Dithiooxamide Test (DTO) 

7.6.5 Sodium Rhodizonate – Direct Application Technique (DAT) 

 7.6.5.1 Interpretation of Results – Sodium Rhodizonate (DAT) 

7.6.6  Sodium Rhodizonate – Bashinsky Transfer Technique (BTT) 

 7.6.6.1 Interpretation of Results – Sodium Rhodizonate – Bashinsky Transfer Technique (BTT) 

7.6.7     Alternative Test – Screening Tool for Possible Bullet Impact Sites 

 7.6.7.1 Interpretation of Results – Alternative Test 

7.6.8 Test Pattern Production 

 7.6.8.1  Interpretation of Results – Test Pattern Production 

7.6.9 Reporting Formats 

 7.6.9.1  Contact Shot 
7.6.9.2 Distant Shot 

 7.6.9.3 Maximum Distance at Which Residues are Deposited 
 7.6.9.4   Lead Wipe with No Firearm 
 7.6.9.5   No Residues Found 

7.6.9.6 Shot Pellets 
 

7.7 Appropriate Appendices 
7.8 References 
 

8  Physical Examination & Classification of Toolmarks 
 
8.1 Introduction 

 8.2 Safety Considerations 
 8.3 Preparation 

8.4 Instrumentation 
8.5 Minimum Analytical Standards and Controls 
8.6   Procedure or Analysis 
 
 8.6.1 General, Physical, and Trace Examinations 
 8.6.2 Trace Material Examination 
 8.6.3 Tool Examination 
 8.6.4 Toolmark Examination 
 8.6.5 Casting  

8.6.6 Toolmark Tests Produced 
8.6.7 Microscopic Comparison 
8.6.8 Interpretation of Results 
8.6.9 Reporting Formats 

 
8.7 Appropriate Appendices 



 
COPYRIGHT © 2006 

VIRGINIA 
DEPARTMENT 

OF 
FORENSIC SCIENCE 

 
 
 

UNCONTROLLED 
COPY 

TABLE OF CONTENTS  Page x 

Amendment Designator:  Division of Forensic Science 

FIREARM/TOOLMARK PROCEDURES MANUAL Effective Date: 21-April-2003 
 

 
8.8  References 

 
9      Serial Number Restoration  

 
9.1 Introduction 

 9.2 Safety Considerations 
 9.3 Preparation 
 
  9.3.1 Fry’s Reagent 
  9.3.2 Turner’s Reagent 
  9.3.3 Davis’s Reagent 
  9.3.4 25% Nitric Acid Solution 
  9.3.5 Acidic Ferric Chloride Solution 
  9.3.6   Ferric Chloride Solution 
  9.3.7 10% Sodium Hydroxide Solution 
  9.3.8    Hydrofluoric Acid Solution 
  9.3.9 Aqua Regia Solution 
  9.3.10  Cupric Chloride in Nitric Acid Solution 
  9.3.11  Zinc Alloy Etching Solutions (Solution 1 and 2) 
  9.3.12  Griffin’s Reagent 
 
 9.4 Instrumentation 

9.5 Minimum Analytical Standards and Controls 
9.6    Procedure or Analysis 

 
9.6.1 Polishing Procedure 
9.6.2 Magnetic or Magnaflux® Procedure 
9.6.3 Chemical Procedure 
9.6.4    Electrochemical Procedure 
9.6.5    Heat Procedure 
9.6.6    Interpretation of Results   

 9.6.7 Verifications 
 9.6.8   Reporting Formats 
 
9.7 Appropriate Appendices 
9.8 References 

 
10 Fracture Match Examination 

 
10.1 Introduction 

 10.2 Safety Considerations 
 10.3 Preparation 

10.4 Instrumentation 
10.5 Minimum Analytical Standards and Controls 
10.6    Procedure or Analysis 
 

10.6.1 Reporting Formats 
 
10.7 Appropriate Appendices 
10.8       References 
 

11     Vehicle Lamp Examination   
 

11.1 Introduction 



 
COPYRIGHT © 2006 

VIRGINIA 
DEPARTMENT 

OF 
FORENSIC SCIENCE 

 
 
 

UNCONTROLLED 
COPY 

TABLE OF CONTENTS  Page xi 

Amendment Designator:  Division of Forensic Science 

FIREARM/TOOLMARK PROCEDURES MANUAL Effective Date: 21-April-2003 
 

 
 11.2 Safety Considerations 

11.3 Preparation 
11.4 Instrumentation 
11.5 Minimum Analytical Standards and Controls 
11.6    Procedure or Analysis 
 

11.6.1  General Lamp Examination Procedure 
11.6.2 Circuit Testing 
11.6.3 Small Lamp Examination Procedure 
11.6.4 Sealed Beam Lamp Examination Procedure 
11.6.5 Interpretation of Results  
 

11.6.5.1 Criteria for Lamp Examination Conclusions 
 

11.7 Appropriate Appendices 
 
11.7 References  

 
Appendix A: Calibration Standards 
Appendix B: Abbreviations 
Appendix C: Worksheets 
 
 

♦ End 


